armed forces and, in particular, the Admiralty -a connection on which the Society, especially under the presidency of Sir Joseph Banks, was later to build.# Under Samuel Pepys, the Secretary of the Admiralty in 1673-9 and 1684-8, this department established administrative procedures which -at least by the standards of the day -were considered effective enough to ensure its survival as a permanent department in its own right. Pepys, who was made a Fellow of the Royal Society in 1665 and later served as its president (1684-6), also played a part -along with another representative of the armed forces bureaucracy, Sir Jonas Moore, Surveyor-General of the Ordnance (FRS 1674) -in persuading Charles II to establish two scientific institutions relevant to the needs of the navy : the Royal Observatory (founded 1675), which was intended to supply astronomical charts suitable for navigation, and the Royal Mathematical School (1673) or Christ's Hospital, the primary purpose of which was to produce scientifically trained recruits for the navy. Predictably, both remained woefully underfunded and only barely survived.
In the face of general government indifference, then, some of the projects which the founders of the Royal Society had hoped to promote in order to realize something of Bacon's vision faded into oblivion. Plans of acting in conjunction with government as a patent office were never realized and the Society's attempt to stimulate industry by compiling a history of trades achieved little.$ As the Royal Society became dependent on its gentlemen members for its finances, so too it necessarily increasingly reflected the interests and culture of the virtuosi. Its activities, then, were shaped more by those for whom the advancement of learning was regarded as a means for the collection of diverting and amusing specimens -whether scientific in the modern sense or antiquarian -than by the sort of programmatic and socially influential enterprise that Bacon had hoped to promote. While the virtuosi may have been quite content to see their findings utilized for practical ends, this was an unintended consequence rather than the goal of their activities.% Ironically, Bacon's hopes of promoting a partnership between science and government had greater success across the Channel at the courts of Louis XIV and, to a lesser extent, those other European monarchs who modelled their style of government -and their patronage of learning -on the Sun King. Such absolutist (or, at least, would-be absolutist) regimes came closer than England to developing the necessary financial and administrative structures to promote state-directed scientific research. In contrast to the government of Restoration England, French absolutism -at least in its early phases -did involve something of a break with traditions such as the ancient powers of the aristocracy. It therefore provided an appropriate climate for new forms of government action such as those involved in harnessing scientific expertise. The French absolutist model continued to set the tone for the association between science and government throughout the eighteenth century not only in France but throughout Europe generally. As McClellan writes, ' Science and the state were allies in the progressive fights against tradition, cultural inertia and gross stupidity '.& Of course, the activities of the Acade! mie des Sciences reflected the goals of a regime preoccupied with dynastic and military glory but they also performed roles which were closer to the Baconian vision, such as the dissemination of new forms of technology. Thus the Acade! mie eventually undertook some of the tasks which the Royal Society had vainly hoped to fulfil, such as the examination of patents and the compilation of a history of trades. ' The nearest that England came to the development of a centralizing, bureaucratic monarchy along French lines was in the brief and stormy reign of James II, a period when, significantly, government began to display rather more interest in the activities of the Royal Society. Yet James II's unpopularity and his eventual overthrow in the Glorious Revolution further strengthened that opposition towards innovations in government which had already been so marked a feature of the Restoration period. True, the challenge of the wars with Louis XIV did lead to some bureaucratic and, more particularly, financial initiatives. However, for much of the eighteenth century the ingrained opposition to any expansion in the role of the central government acted as a brake on any developments likely to promote an alliance between science and the state. ( Occasionally the government of the day would look to a president of the Royal Society for scientific advice of the kind which Newton provided to Parliament when, in 1714, it established the Board of Longitude as a result of a petition from a group of London merchants and captains.) The Board relied chiefly on the honorary services of its members but it had at its disposal the power to grant substantial rewards for inventions which assisted in ' the discovery of Longitude at Sea ' and over the 114 years of the Board's existence some £101,000 was expended in this way.* Characteristically, then, the English state promoted work on this project, which was so vital for its naval and commercial goals, by the indirect means of issuing prizes to those individuals who developed inventions on their own initiative rather than directing such investigations through state-funded collaborative activity in the manner of the Acade! mie des Sciences. Apart from this episode, the only other notable instance of a president of the Royal Society being consulted by a government in his scientific capacity before the reign of George III was the work of Lord Macclesfield in helping to prepare the bill for the introduction into England of the Gregorian calendar in 1751.
By the reign of George III, however, the increasing competition with France, both in war and in trade, was beginning to lead to an overhaul of the traditional machinery of government. As we have seen, such a process began to gain momentum after British complacency was rudely shaken by the novel experience of defeat when, in 1783, the Treaty of Versailles brought to an end the War of American Independence. The period following the American war was one in which attitudes to the role of central government began to change. Defeat, largely as a result of government bungling, underlined the need for an effective system of centralized administration, despite all the traditional, ingrained opposition to central as opposed to local government. Defeat also provided a climate of opinion conducive to the reform and revitalization of administrative practice -something which was to be promoted by William Pitt the Younger, whose long political ascendancy began at the end of 1783.
This widening of the traditionally circumscribed activities of the British state was to be carried forward as a result of the need to cope with the challenges posed by the French Revolutionary wars. Moreover, though the English were to pride themselves on having a night-watchman state which left economic affairs to the energies of its individual citizens, the economic changes to which we give the name ' the Industrial Revolution ' also began to make greater demands on government -especially in an age when mercantilist assumptions still largely prevailed and when the conduct of war and of foreign trade were still close cousins. This increase in the scope and sophistication of government administrative activity from the 1780s helped to provide the institutional matrix within which scientific considerations at last began to impinge on the concerns of the British state -a belated and very partial realization of Bacon's conception of science being at the service of society. Yet it is an indication of what was, by later standards, the still undeveloped state of British government that such scientific issues lacked a natural administrative baseapart from the informal links with government and the Royal Society which developed apace during the reign of George III, particularly after Banks's election as president in 1778. Consequently, the promotion of governmental patronage of science in the age of the threefold revolutions -American, French and Industrial -was chiefly the task not of a member of the government or the embryonic civil service, but rather of Sir Joseph Banks, an independent landowner, whose only formal governmental office (and that belatedly conferred) was the honorary post of Privy Councillor from 1797 until his death in 1820.
The wealthy offspring of a relatively nouveau Lincolnshire landed family, Banks shared with many of his fellow gentry the tastes of a virtuoso. Like other virtuosi he liked to collect curiosities whether they were from the natural world -such as botanical or zoological specimens -or from the world of humankind in the form of archaeological or antiquarian items. However, Banks shared with many of his fellow landowners not only some of their virtuoso amusements but also their sense that, as a privileged class, they had a responsibility to undertake public office. Early in his career Banks decided -despite considerable local, and also probably family, pressure to the contrary -not to stand as an MP but instead came to devote himself to what, in 1788, he described to Lord Hawkesbury as ' the Scientific Service of the Public '."! Like Bacon, Banks grasped the political importance of science -both its need for patronage (especially by government) and the enormous potential that science offered for accomplishing some of the goals of government. In a moment of unintended profundity William Harvey had said of Bacon that he wrote philosophy like a Lord Chancellor -a comment that inadvertently underlined Bacon's recognition of the important political role which science could play. Similarly, it could be said of Banks that his conception of science was that of a Privy Councillor or a senior civil servant -one which looked to science to serve the needs of government and which, although it left some role for what we would call ' pure ' science (or what Banks called the ' ornamental sciences ', which he contrasted with the ' useful ' sciences), did not place a high priority on promoting scientific research in fields which had no obvious application."" Though Banks shared with Bacon an appreciation of science's political importance, the humanitarian goals of Bacon -while not altogether absent -were rather less evident in Banks's work. For Banks, science was to be used not so much for ' the relief of man's estate ' as for the advancement of Britain's national interests -a difference that partly reflects the increasing intensity of national rivalries (particularly between Britain and France) over the course of the eighteenth century. Perhaps, too, this was the inevitable cost of translating Bacon's lofty vision into the realm of practical politics -if governments were to be persuaded of the political significance of science they were also likely to become aware of the advantages to be derived from denying their rivals the same scientific or technological expertise. As president of the Royal Society during the French wars Banks did defy some nationalistic critics by continuing to cultivate scientific interchange with the Acade! mie des Sciences and its post-revolutionary successor, the Institut National, but in Banks's mind this did not involve any breach of his own strongly nationalistic and anti-revolutionary principles. His aim, as Dupree points out, was to gain scientific advantages for Britain by means of a calculated exchange of information and service."# However, when it came to one of Banks's pet projects, such as the Royal Gardens at Kew, he could be as protective of any national advantage as the Spanish Crown, which forbade the exportation of merino sheep or cochineal insects from its territories. Banks's instructions to two of Kew's most important collectors, Bowie and Cunningham, included provisions for dealing with importunate foreign collectors : trading in botanical specimens was prohibited unless there was an obvious advantage for Kew. In such an event the collectors should try to make the samples they exchanged as useless as possible by not writing the plant's name on the parcel or by providing themselves ' with a reserve of seeds of such plants as are already in Kew Gardens or of the least curious & least beautiful Plants '."$ When, in 1814, Banks was asked by the University of Leiden, with the support of the British Foreign Office, for specimens from Kew to help restore their war-ravaged botanical gardens, Banks proved quite unforthcoming about providing another nation with botanical advantages without something in exchange."% Like most of his politically significant contemporaries, Banks shared the mercantilist view that trade and, with it, resources or scientific innovations that favoured trade should be controlled by the state for its own ends.
Banks's rise to the unofficial position of what Lord Auckland facetiously referred to as His Majesty's ' Ministre des Affaires Philosophiques ' was at first gradual, though it began to gather momentum from 1784 after Pitt was endorsed as Prime Minister in a general election and began to preside over the reorganization of Britain's creaky machinery of government following the humiliation of defeat in the American war."& By late 1784 Banks was also less distracted by the internal dissensions which had divided the Royal Society over the course of the previous year. The roundabout way in which Banks's unofficial, but nonetheless widely recognized, position of importance in government affairs was achieved reflects the growing complexity and sophistication of British government as it gradually reshaped its system of administration to cope with the problems posed by the Age of Revolution.
When Banks first became a public figure in 1771, after his return from the first of Cook's great voyages, virtually the only agency which could provide government with scientific advice was the Royal Society. Though the British government had traditionally not found much need to trouble the Royal Society, this situation was beginning to change by the time that Banks became a member of the Society's council in 1772. The rivalry of the French, and to a lesser extent the Dutch and the Spanish, had prompted Britain to involve herself more actively in exploration and also helped to stimulate a growing awareness of the scientific advantages to be derived from these expeditions. Such scientific information was most valued for its potential commercial and strategic advantages, but it was also seen as a means of enhancing national prestige -scientific and geographical achievement being another arena in which the national rivalries of the age could find expression. Both these motives are reflected in the opening paragraph of Cook's ' secret ' instructions for the Endeavour voyage, which asserts that ' the making Discoverys of Countries hitherto unknown … will rebound greatly to the Honor of this Nation as a Maritime Power, as well as to the Dignity of the Crown of Great Britain and may tend greatly to the advancement of the Trade and Navigation thereof '."' The Endeavour's voyage -which was prompted chiefly by the British Crown's determination to play a conspicuous part in the multinational observation of the transit of Venus of 1768 -was also an indication of the extent to which national honour was linked with the advancement of astronomy, the oldest and most prestigious of the physical sciences. In his successful bid to persuade the Crown of the importance of Britain mounting an expedition for the observation of the earlier transit of Venus in 1760, the Earl of Macclesfield (then president of the Royal Society) had argued that the motives on which such an expedition should be based were ' the Improvement of Astronomy and the Honour of this Nation '. Moreover, he continued, if Britain did not play its part this ' might afford too, just ground to Foreigners for reproaching this Nation ' particularly since the French king was actively involved. Similar arguments helped persuade the Crown to part with £4,000 to aid the expedition of 1768. Significantly it was the Royal Society which was entrusted with the disposal of the royal grants for both expeditions for the observation of the transit of Venus -an indication of the way in which the Royal Society was beginning to be drawn more closely into the workings of government as the British state began to concern itself more with matters of science. Another example of the same process was the way in which, from 1773, the Royal Society was involved in advising government on the design of lightning-conductors to protect royal ordnance depots.") After Banks became president of the Royal Society in 1778, the Society was to be involved in an increasing range of activities associated with government -an early recognition of which was a state grant for more extensive accommodations for the Society in 1780."* From 1783 to 1787, for example, Banks supervised the expenditure of a royal grant of £3,000 towards the cost of an official geodetic survey of England.#! Again, as with the transits of Venus, the stimulus for this project was largely determination to match French royal support for astronomy, for the survey grew out of a proposal by the director of the French royal observatory for ascertaining, with a degree of accuracy appropriate for astronomical calculation, the relative positions of the two royal observatories at Paris and Greenwich. The French proposal was transmitted via the British Foreign Secretary to Banks as president of the Royal Society and it was he who watched over the planning of the project. He also selected its director, William Roy, a Fellow of the Royal Society who had been closely identified with Banks since he sided with him in the internal dissensions of 1783-4. In his paper delivered to the Royal Society describing the early stages of the project, Roy was politic enough to strengthen the ties with the state by emphasizing not only the scientific advantages of the project but also the fact that it was ' of great public utility, as affording the surest foundation for almost every kind of internal improvement in time of peace and the best means of forming judicious plans of defence, against the invasions of an enemy in time of war '.#" The project involved collaboration between the Royal Society and two separate arms of government : the army, which provided most of the manpower for clearing the ground, and the Master-General of Ordnance (a separate department from the army until the late nineteenth century), who provided the more skilled engineers (including William Roy). The success of Roy's triangulations led to an expansion in the activities of the Ordnance department to the conducting of ordnance surveys.## As president of the Royal Society, Banks also served on special committees of enquiry requiring scientific expertise, such as that which was convened in 1814 at the behest of the Home Secretary, to examine the safety of the Gas Light Company's reservoir.#$ Predictably, after the bonds created by the Royal Society's work on lightning-conductors and the Paris-Greenwich triangulation project, the Board of Ordnance frequently called on the Royal Society for scientific advice. In 1783 Banks was asked to investigate the inflammatory possibilities of a new mineral substance and in 1801 to comment on ' the best covering for the floors of Powder Works in Magazines to prevent the bad effect of friction '. Banks's and the Royal Society's knowledge of entomology was invoked in 1803 to determine ' the best mode of preserving Flannel for Cartridges '.#% Such links between the Royal Society and the agencies of government began to multiply as the business of government became more complex and impinged more on the realm of science.
Banks was also called upon by other government departments requiring specialized scientific expertise. Thus in 1791 the Excise Office commissioned Banks to ascertain ' the just proportion of duty to be paid by any kind of spirituous liquor '. Nor would it approve a new hydrometer for measuring the specific gravity of spirits without Banks's approval, requesting in 1794 Banks's aid in designing experiments to determine the proof point of various liquors.#& In 1797 the Excise Office also applied to Banks for advice on the scientific-cum-political issue of persuading the Treasury to part with £200 as a reward for a Mr Gilpin's tables of specific gravity.#' Similarly, in 1809, the Victualling Office (a branch of the navy) requested him, in his capacity as president of the Royal Society, to comment on the effectiveness of some newly invented iron water-storage vessels for use at sea. Banks reassured the Victualling Office that he and his colleagues at the Royal Society saw no increased danger from lightning as a result of using such vessels, though he doubted their superiority to the traditional casks. He concluded by assuring the Victualling Office that he positively welcomed such an association being ' always … ready if you have occasion to apply to me to procure for you the opinions of which my Friends of the Royal Society as are best acquainted with the subjects on which you have need of information '.#( The War Office also looked to Banks and the Royal Society to supervise the running of the Botanical Gardens at St Vincents, which were under the Office's control. Thus in 1812 the instructions of Lord Palmerston (then Secretary at War) to William Lockhead, the newly appointed director of those Gardens, ordered him ' to correspond with the President of the Royal Society upon the general Botanical concerns of the Garden, and with the Army Medical Board upon all points that may relate to the cultivation of Medicinal Plants '.#)
The association between the Royal Society and scientific exploration, which had enabled Banks to take part in the Endeavour voyage, was to be further strengthened under Banks's presidency. Banks himself was to be closely involved in providing scientific advice and in recruiting scientific personnel for most of the major exploratory voyages of the period. How far he directly involved the Royal Society is unclear though one can assume he commonly sought out the advice of Royal Society colleagues. Certainly he did so when he drew up for the Admiralty a list of appropriate instruments for the expedition in 1818 to the Arctic. The Admiralty, moreover, had sufficient faith in the expertise of Banks and the Royal Society to accept all their recommendations.#* More fundamentally, it was the Royal Society itself, at Banks's instigation, which suggested to the government the utility of such an expedition to the Arctic. Characteristically, Banks combined the hopes of scientific discovery with the lure of commercial advantage, urging the Admiralty to consider ' that discoveries may now be made … not only interesting to the advancement of Science but also to the future intercourse of Distant Nations '. Banks also invoked the precedent of the expedition of his friend, Lord Mulgrave, towards the North Pole in 1773 -an expedition which had also been prompted by the Royal Society.$! The government also looked to the Royal Society for advice on more general issues of policy. At the direct command of the Home Secretary, Lord Sidmouth, the aged Banks chaired a committee from 1817 to 1819 to review Britain's system of weights and measures, a body principally made up of Banks's close associates within the Society : Davies Gilbert, William Hyde Wollaston, Thomas Young and Henry Kater. The subject was well suited to someone with Banks's cast of mind. Both as a disciple of Linnaeus and as a born administrator, Banks valued classificatory order, and as a landowner, was well aware of the confusion and muddle that different, locally based systems of weights and measures could cause.$" In terms of scientific and Enlightenment values the most obvious alternative was to adopt the French metric system and, at times, Banks and the Royal Society appeared to lean towards it, or at least towards some system that was constructed along similar lines. In 1802 he wrote to a French correspondent that the Royal Society are well aware of the great importance of an universal measure & perfectly ready to adopt such a one whether it is discovered in France in England or elsewhere on Condition however that the Principles on which it is Founded are simple & sufficiently correct to allow it in case of need to be reconstructed with rigorous exactitude in every part of the Globe.$# The metric system, however, for all its simplicity, was besmirched by its close association with the French Revolution -which largely explains why Banks turned against it, despite his earlier enthusiastic advocacy of the decimal system when it came to coinage.$$ A few months after the previous letter he expressed his dismay at the way in which the French had ' fatigued & disgusted the rest of Europe ' with ' the new arrangements of weights & measures of time of scientific language '. He therefore thought ' there never was a worse time than the present to propose an hypothetical improvement which is evidently imperfect to the voluntary choice of the Public '.$% In the final report, Banks and his fellow committee members urged that, as far as possible, the traditional system be retained, though with provision for proper nationwide standards. Such a system, the report asserted, was ' more convenient for practical purposes than the decimal scale '. This report, in turn, served as the basis for the imperial system of weights and measures which was introduced in 1824.$& Another symptom of the increasingly close ties between the Royal Society and government as the nineteenth century advanced was the institution of a permanent government grant for science which was allocated on the basis of the Royal Society's recommendations.$'
As president of the Royal Society, too, Banks held ex officio appointments at the Board of Longitude and the Royal Greenwich Observatory -both government instrumentalities established primarily to aid navigation. Their links with government were further strengthened by their close association with the Admiralty and, in the case of the Royal Observatory, with the Board of Ordnance which met the cost of the Observatory's equipment after the Royal Society had approved such purchases.$( From 1765 the post of Astronomer Royal was held by the redoubtable Nevil Maskelyne who was to be one of Banks's opponents in the disputes within the Royal Society in 1783-4 between those who termed themselves ' men of science ' and the ' macaronis ' -Banks's virtuoso-inclined followers.$) Though Banks was active in the affairs of both the Royal Observatory and the Board of Longitude, frequently in opposition to Maskelyne, the latter's will generally prevailed thanks to the support of the professors of astronomy from Oxford and Cambridge who were also ex officio members of the Board.$* None the less, important ties with the Royal Society remained -the Royal Observatory, for example, was still subject to periodic official visitations from the Royal Society (as it had been since 1710) and it continued the practice, introduced in 1767, of having its reports published by the Royal Society.%! When Maskelyne died in 1811, Banks controlled the appointment of his successor. Spencer Perceval, the then Prime Minister, assured Banks that the post would not be given to anyone who did not have his ' perfect approbation '.%" The appointment of Banks's prote! ge! , John Pond, as Maskelyne's successor, then, drew both the Royal Observatory and the Board of Longitude more fully into the orbit of Banks and the Royal Society. Banks's sway over the Royal Observatory was further strengthened by an alliance with the Admiralty which took the view, as a resolution of the council of the Royal Society put it in 1816, that the Board of Admiralty had ' a deeper interest in the Welfare of the Royal Observatory than either of the two other departments of the public Service ' (the Treasury and the Board of Ordnance) which had hitherto been involved in its workings. Moreover, the resolution continued, the Admiralty was ' better enabled to estimate the value of the discoveries made there '.%# Banks's alliance with the Admiralty also helped to smooth the passage in 1818 of an act with the aim, as Banks put it, of ' modifying the Board of Longitude and making it more Effective ', something which Banks had vainly been attempting to achieve since at least 1805.%$ The extent of Royal Society dominance entailed in the new act is evidenced in the fact that three Fellows of the Society -Young, Wollaston and Kater (all closely associated with Banks) -were given stipendiary positions. The Society was also permitted to appoint three unpaid members to the Board. The association with the Admiralty was reinforced by the fact that the commissioners of the Board of Longitude were intended, as Banks's warm admirer, Sir John Barrow, the Secretary of the Admiralty put it, ' to be a kind of Council to the Admiralty on scientific subjects '.%% Thus in yet another area Banks's influence helped to strengthen the links between the Royal Society and the workings of the state -the Royal Observatory and Board of Longitude being of particular significance because of their growing association with that all-important agency of government, the Admiralty.
The activities of the Royal Society under Banks's presidency indicate, then, the growing need for scientific advice in a period when the British state was having to expand its activities to cope with the challenges posed by increasing foreign rivalry and rapid economic growth. But the fact that much of this advice was provided by a body such as the Royal Society -which received only very occasional grants from the central government and which proudly proclaimed that it was not, unlike its French counterpart, an arm of the state -indicates the often indirect methods by which the British state had to work in this period. The long British tradition of hostility to centralization and of distrust of bureaucracy -both because of its expense and because of the opportunity it provided for the exercise of royal and ministerial patronage -meant that many of the tasks that in other states were performed by state bureaucracies were in Britain the province of institutions only loosely connected with the workings of central government. What helped to provide some measure of cohesion for a system of government which worked by such informal methods was the fact that most positions of power from local government upwards were held by members of the landed class bound together by ties of family, education and (at least in the late eighteenth century) a remarkable degree of consensus about basic political values. Thus although the Royal Society was not formally a part of government, it none the less performed some of the tasks of government thanks to the close ties that existed between Banks and the inner circles of government. In this sense, then, the Royal Society can be regarded as part of that network of institutions which collectively made up the British state. As McClellan suggests, the relations between the Royal Society and the English government did not differ completely from those between the Continental scientific academies and their absolutist governments -rather the character of ' English government itself was different. It depended on a loose, de facto coordination among many bodies in theory separate but in fact linked together with a ruling class '.%&
The self-image of the Royal Society in the eighteenth century was, of course, otherwise, reflecting a more generalized British chauvinism about the superiority of their institutions in preserving the liberties of free-born Britons -in contrast to the alleged despotism of their Continental counterparts. It is a view clearly reflected in Banks's letter to a German correspondent in 1785 which waxed eloquent on the distinction between the Royal Society and the academies of Paris and Berlin. ' Both of these academies ', he wrote with confident British pride in both the prior institution and superior functioning of the Royal Society, appear to have been instituted in Imitation of ours as nearly as the policy of the respective governments would allow : they are associations of learned men collected together by their respective monarchs, constantly calld upon to answer such Questions as their Government think proper to put to them & held to the necessity of answering them whatever they might be by Pensions granted at the will of the Monarch.
By contrast, continued Banks, we are a set of Free Englishmen, elected by each other & supported at our own expence without accepting any pension or other emolument which can in any point of view subject us to receive orders or directions from any department of Government be it ever so high … we have uniformly resisted when our Government have calld upon us for decisions.%' However, when one looks at the actual practice of Banks and the Royal Society the gulf between the Royal Society and the Continental academies appears much less unbridgeable. True, there was the fundamental distinction that members of the Royal Society did not receive a salary, in contrast to their counterparts in France and elsewhere in Europe. But neither did the members of the gentry and aristocracy who very largely ran the British state both at the level of local and of central government, again in contrast to their counterparts in Europe who were much more likely to be paid officials. Public service, as Banks was well aware, was something that was expected of a landed gentleman as a return for his social position and the economic security that went with it. As his warm admirer, Sir Everard Home, wrote of him, he considered ' that the services of every man of independent fortune were to be always ready when his country required them, and should be given free of all reward '.%( Unpaid services to the State, by the Royal Society and its members, were akin to the unremunerated tasks performed by a JP or an MP -both reflected the character of a polity dominated by a landowning oligarchy which was willing to offer unpaid service in return for involvement in the processes of government and preservation of what it conceived of as its liberties.
Nor, despite Banks's disparaging remarks about Continental academicians being obliged ' to answer such Questions as their Government think proper to put to them ', was the Royal Society markedly different in being available to provide scientific advice when called upon to do so. On the contrary, Banks was only too willing to cement the ties between the Royal Society and government by fielding such enquiries. As late as 1818, two years before his death, he actively welcomed the Society's involvement in two government commissions -one on weights and measures and the other on forged bank notes -despite personal 46 One strong reason for providing government with assistance was that it gave the Royal Society greater leverage in prising funds out of a reluctant state. In 1822, two years after Banks's death, the council of the Royal Society attempted to use such an argument to persuade the Treasury to provide additional accommodation for the Society. Thus it argued that ' various matters of great national importance as well as those which more exclusively belong to the general interests of Science are frequently brought before them '.&# The association between the Royal Society and the British state, which Banks did much to strengthen, then, was marked by the same reliance on voluntary public service and the use of informal contacts that characterized so many other branches of the workings of government. The Royal Society was linked by numerous ties of friendship and class solidarity with the inner core of government and hence was available to provide advice as required without the need for an institutionalized bureaucracy. It was, indeed, a role that the Royal Society continued to fulfil in British society into the twentieth century. Even by 1915, writes Alter, ' the Royal Society had not yet fully given up its function as an unofficial advisory board for the government '.&$ However, for all the flexibility that such a relationship provided, the lack of a more permanent and secure partnership between the Royal Society and the state meant that the Society had to tolerate scanty financial assistance and considerable fluctuations in political support for science. By contrast, as Gillispie writes, ' What was particular to France two centuries ago is that the interaction [between science and government] became regular and frequent enough to be called systematic rather than episodic '.&% This was most obviously true at the level of the relations between the Acade! mie des Sciences and its postrevolutionary equivalent, the Institut National, but it also applied to much of the bureaucratic machinery of government where scientific concerns were institutionalized into the more general formulation of policy.&& In Britain a relatively smaller and less professionalized bureaucracy impeded such a transformation but it was Banks's achievement at least to set such a process in train. That this task fell to an unpaid landed gentleman with only a rather tenuous formal connection with the apparatus of government underlines again some of the important differences between the functioning of the French and British states.
The Banksian pattern of linking science with government through the deliberations of the Royal Society depended on the workings of an oligarchic regime, based on patronage and influence, which was to come under increasing attack over the course of the nineteenth century. As Foote argued long ago, Babbage's Reflections on the Decline of Science in England and Some of its Causes (1830), with its critique of the character of the traditional Royal Society, should be seen as part of a more general attack, which gathered momentum in the 1830s, the decade of the Great Reform Bill, on an old regime.&' As the Royal Society successfully navigated its way through the stormy waters stirred up by such agitation for reform, its methods of dealing with government also changed. Though the informal links between members of the Royal Society and politicians continued to be important, more formal methods of involving science in the service of the state came to replace Banksian methods based on the contacts of a single individual who held only the most tenuous official standing with government. One major step along this path was the way in which from 1849 the Royal Society was called on by the state to adjudicate on the disposal of what limited public funds were available for the promotion of science.&( For most of the nineteenth century the Royal Society could provide sufficient expertise to deal with the scientific needs of government. The need for a formal department of government to deal specifically with science did not come until the twentieth century and the age of total war.&) The foundation of the Department of Scientific and Industrial Research in 1916 as part of a wartime drive to modernize British industry represented the ultimate recognition by the British state that science was a necessary part of the conduct of government. War had finally brought to fruition the Baconian ideal of a partnership between the philosopher and the politician. 58 MacLeod, op. cit. (36) .
